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Description 

[0001] The present invention relates to a process for 
the manufacture of a decorative thermosetting laminate 
with a surface structure that realistically matches the de- ' 
cor of the upper surface. 

[0002] Products coated with thermosetting laminates 
are frequent today. They are foremost used where the 
demand for abrasion resistance is high, but also where 
resistance towards different chemicals and moisture is i 
required. As an example of such products floors, floor 
t>eadings. table tops, work tops and wall panels can be 
mentioned. 

[0003] The thermosetting laminate mostly consists of 
a number of base sheets with a decor sheet placed clos- n 
est to the surface. The decor sheet can be provided with 
a desired decor or pattern. The most frequent patterns 
usually represent the image of different kinds of wood, 
or minerals such as marble or granite. The surface of 
the laminate can be provided with a structure during the 2i 
laminating procedure which will make the decor more 
realistic. Press plates with structure or structure foils are 
frequently used when manufacturing such a laminate. 
A negative reproduction of the structure in the press 
plate or the foil will be imprinted into the laminate during 2t 
the laminating procedure. 

[0004] The structure suitably represents features 
characteristic for the pattern the decor represents in the 
laminate. The structure can be made coarse to simulate 
for example roughly planed stone, or smooth with ran- 30 
domly placed pits and micro cracks to simulate polished 
marble. A wood surface is simulated by providing the 
surface with randomly placed thin oblong Indentations 
which Imitate pores. These Indentations must be orient- 
ed In the direction of the growth of the simulated wood. 35 
which Is Indicated by the pattem of the graining, In order 
to make the result realistic. Therefore the graining and 
the simulated pores are oriented only in the longitudinal 
direction of the laminate. Since thermosetting laminates 
are often used on large surfaces as for example floors, 40 
It is essential that the pattem doesn't repeat itself. This 
is achieved by making a random pattem in the floor or 
by repeating the pattem with a low repetition frequency. 
[0005] This prior art document US-A-3 373 068 de- 
scribes a process for preparing an embossed laminate. 45 
The process serves for producing decorative laminates 
which have surfaces on which an emt>ossed design is 
positioned. To this end. a raised printed design is used 
which is substantially in register with the design of the 
print sheet. The print sheet can have the appearance of so 
a wood grain. The laminate produced between press 
plates consists of a core material which Is covered by a 
printed sheet simulating e.g. wood grain and. in turn, 
covered by an overiay sheet which upon completion of 
the process becomes transparent. On top of the overiay 55 
sheet and directly abutting the press plate is the release 
sheet which has an embossed design compatible with 
the design of the print sheet. The press plates are used 



to hold the assembly in stacked relationship, while the 
heat and pressure from the press is applied until the total 
assembly is converted into a unitary structure. Accord- 
ing to a preferred embodiment, a raised printed design 
is in register with the printed design on the printed sheet. 
[0006] It has for a long time been a great need to be 
able to manufacture a decorative thenmosetting lami- 
nate with a decor pattem for example with decor sec- 
tions directed In different directions and with a matching 
' surface structure. Such a pattem simulates for example 
boards or bars placed in different directions. Since it has 
been impossible to provide these patterns with a match- 
ing surface structure these pattems have been avoided 
or provided with a smooth surface. 
[0007] Acconding to the present invention the above 
mentioned needs have been met and a structured ma- 
trix with the features of claim 1 has been developed. The 
stmctured matrix serves for the manufacture of a ther- 
mosetting laminate with a decorative surface with a 
matching surface structure. The decorative thermoset- 
ting laminate includes thermosetting resin impregnated 
paper layers. A decor paper in the form of a web or a 
sheet, provided with a decor pattem having pattern sec- 
tions with different directions and Impregnated with a 
thermosetting resin, preferably melamlne-fonmalde- 
hyde resin which has then been dried, is placed as a 
surface layer on a base layer and bonded thereto by 
pressing under elevated pressure. The invention is 
characterised in that a matrix is used, which matrix is 
provkJed with a number of surface-structure sections 
being structurally independent from each other. The sur- 
face structure sections are Intended to at least mainly 
but preferably completely coincide with corresponding 
decor sections of the decor paper. The matrix is accu- 
rately placed on top of the decor paper before the press- 
ing and is after the pressing separated from the laminate 
obtained. The laminate wilt hereby get a decor surface 
with a surfece structure, the different directions of which 
corresponds with the directions of the different decor 
sections of the decor pattem. By this process also char- 
acteristic deviations In the pattem as for example twigs 
and the like In wood pattems can be provided with a re- 
alistic surface structure. 

[0008] According to one embodiment of the invention 
the base layer consists of a numl>er of conventional dry 
base layer paper webs or base layer paper sheets. Im- 
pregnated with themnosetting resin. The resin in the up- 
permost of these is possibly melamlne-formaldehyde 
resin. The rest of the webs or sheets, contains phenol- 
formaldehyde resin. The decor paper web or decor pa- 
per sheet, is placed on top of the conventional base lay- 
er webs or base layer sheets. The different paper webs 
or a stack of sheets are then, continuously or discontin- 
uously respectively laminated together at an elevated 
pressure and an elevated temperature. The different pa- 
pers will hereby be bonded to one another. 
[0009] At the drying of the above resin Impregnated 
paper webs the solvent is evaporated and the resin is 
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partially cured to a so called B-stage. The impregnated 
paper obtained is usually called pre-preg. 
[0010] According to another embodiment of the inven- 
tion the base layer consists of a particle board or a fibre 
board. Hereby for example a table top or a laminate floor s 
can be produced at the same time as the lamination of 
the thermosetting laminate, wherein an extra stage in 
the manufacturing can be avoided. 
[0011] The matrix preferably consists of a structure 
foil, a press plate or the like which have been provided io 
with the desired structure pattern. When the pattern in 
the decor paper has been designed, this design is suit- 
ably used as a base when manufacturing the structure 
foil. Hereby a three-dimensional structure which com- 
pletely or partially coincides with the pattern of the decor 15 
can be achieved. 

[0012] The decor paper web or decor paper sheets 
respectively are provided with positioning means such 
as colour dots, holes, code lines, indentations or the lllce. 
The positioning means are placed in a predetermined 20 
relation to the direction variations of the decor pattern. 
The matrix is preferably also provided with positioning 
means such as colour dots, holes, code lines, indenta- 
tions or the like. These positioning means are placed in 
a predetermined relation to the borders of the surface 25 
structure sections. The positioning means in the matrix 
and in decor paper respectively, are mutually, so that an 
accurate match between decor and surface structure is 
achieved by placing the positioning means toward each 
other. 30 
[001 3] The decor pattern can. for example, consist of 
a number of sections of parallel rows of bars, where the 
bars in adjoining rows are preferably mutually offset in 
the longitudinal direction. One section of bars is thereby 
arranged parallel to the longitudinal direction of the lam- 35 
inate and followed by a section of bars arranged per- 
pendicular to the previous section of bars and so on. 
[0014] A tolerance area is suitably used on the matrix 
in the demarcation between two adjacent, of each other 
independent, surface structure sections. The tolerance 40 
area consists of a 1 - 20 mm wide, preferably 3-10 mm 
wide, field without any structure. 
According to another embodiment a tolerance area is 
used on the matrix in the demarcation between two ad- 
jacent, of each other independent, surtece structure 4S 
sections. This tolerance area consists of a 1 - 20 mm 
wide, preferably 3 - 1 0 mm wide, field were the first struc- 
ture is gradually transformed into the other surface 
structure. 

[0015] The surface layer of the laminate suitably in- so 
eludes a so-called overiay paper, preferably of alfa-cei- 
lulose. placed on top of the decor paper. Hereby the use- 
ful life of the laminate is extended since the overiay pa- 
per has to be worn down before a visible wear of the 
decor sheet takes place. The overiay paper is suitably ss 
impregnated with melamine-formaldehyde resin. Suita- 
bly at least one of the thermosetting resin impregnated 
sheets, preferably the uppermost one is coated with 
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hard particles for example of silica, aluminium oxide 
and/or silicon carbide with an average size of 1 - 100 
fim. preferably around 5-60 ^m. Hereby the wear re- 
sistance Is Increased even further. 
[0016] The lamination can take place in a continuous 
laminate press with two steel belts wherein the matrix 
consists of a structure foil which preferably has the form 
of a closed web which is continuously fed through the 
press. The pressure in the press is suitably 5 - 90 Bar. 
preferably 20 - 70 Bar. The temperature is suitably 140 

- 200-C. preferably 160 - 180*»C. The velocity of the ma- 
trix and/or the decor paper web Is preferably continu- 
ously guided. This is suitably achieved by means of sen- 
sors such as mechanical transmitter, scanners, photo- 
cells, ccd cameras, pneumatic sensors or the like and 
the positioning means so that an accurate match be- 
tween the decor and surface structure is obtained. At 
discontinuous lamination suitably a multi-opening press 
is used, in which many laminates can be produced si- 
multaneously. The pressure Is then usually 20 - 1 50 Bar. 
preferably 70 - 1 20 Bar and the temperature suitably 1 20 

- 180'»C, preferably 140 - 160°C, 

[0017] The invention is further explained in connec- 
tion to the accompanying drawings showing different 
embodiments of the invention where. 

Figure 1 shows parts of a number of base layer 
sheets, one decor sheet, one overiay sheet and a 
matrix in the form of a structure foil. The sheets and 
the foil have been stacked before a pressing in a 
discontinuous laminate press of multi-opening type. 

Figure 2 shows schematically a continuous lamina- 
tion procedure according-to the invention. 

[001 8] Figure I shows a bundle where a number of dif- 
ferent sheets have been stacked before a pressing. The 
bundle consists from bottom to top of 

a) a number of base layer sheets 4 which are Im- 
pregnated with phenol-formaldehyde resin, 

b) one base layer sheet 4* which is Impregnated with 
melamine-formaldehyde resin, 

c) one decor paper sheet 1 containing pattern sec- 
tions with stopping directions, which sheet is im- 
pregnated with melamine-formaldehyde resin. 

d) one so-called overiay paper sheet 5 of a-cellu- 
lose impregnated with melamine-formaldehyde 
resin and coated with hard particles of silicon car- 
bide with an average size of 50 ^m. 

e) one matrix in the form of a structure foil sheet 2 
with different surface structure sections directed in 
different directtons. The decor sheet 1 and the 
structure foil sheet 2 are cut so that the decor sec- 
tions and the structure sections are fairiy matched. 
The decor sheet 1 and the structure foil sheet 2, 
which are provided with positioning means in the 
fonm of holes 3 along both of their long sides, are 
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somewhat wider than the other sheets of the bun- 
dle. The holes 3. whose centre corresponds to the 
change of direction in the structure and the decor, 
will thereby be located outside the long side edges 
of the other sheets 4, 4' and 5. The decor sheet I 5 
and the structure foil sheet 2 will be accurately 
matched by threading them on to a number of guid- 
ing rods 6 whose diameter is adapted to the diam- 
eter of the holes 3. The other sheets 4, 4* and 5 are 
oriented by being supported by the inner edges of io 
the guiding rods. Between each of these so called 
press bundles a flat press plate is placed. When the 
desired number of press bundles and press plates 
have been stacked, the bundles are moved to a 
multi-opening press, where the sheets in the re- is 
spective press bundle are laminated together at a 
pressure of 90 Bar and a temperature of 1 50° C for 
60 minutes. The structure foils 2 are after the press- 
ing separated from the completed laminates. 

20 

[0019] The bundles can, besides being laminated to- 
gether in a multi-opening press, also be laminated to- 
gether in a continuous laminate press. The sheets in the 
press bundles are then suitably first bonded together via 
their edges, after which the bundles one by one are fed 25 
in between two steel belts In the continuous laminate 
press, where they are laminated. The above mentioned 
intermediate press plates are excluded when using this 
method. The sheets In a press bundle can be welded 
together by locally pressing them together in a number 30 
of points while heating so that the resin melts locally. By 
using this method the sheets in a bundle will be prevent- 
ed from sliding while handling before pressing. 
[0020] Figure 2 shows schematically a continuous 
lamination procedure where a number of different paper 35 
webs from rolls are feed into a continuous laminate 
press 20 provided with two continuous steel belts 22 be- 
tween which the different paper webs are laminated to- 
gether. The webs consists from below to top of: 

40 

a) a number of base paper webs 14 which are Im- 
pregnated with phenol-formaldehyde resin, 

b) one base paper web 14' which is Impregnated 
with melamine-formaldehyde resin. 

c) one decor paper web 11 containing decorative 45 
pattern sections with different directions which web 

is impregnated with melamine-formaldehyde resin, 

d) one matrix In the form of a structure foil web 12 
with different surface structure sections. The decor 
web 1 1 and the structure foil web 1 2 are at their out- 50 
er edges provided with positioning means 3 in the 
form of code lines. The velocity of the decor web 11 
and the structure foil web 12 is guided via clamp 
rollers 18*, 18. The velocity of the clamp rollers 18, 

18' is guided via two optical sensors 19 whichdetect 55 
the mutual position of the code lines on the decor 
web 1 1 and the structure foil web 12. The code lines 
are placed at a predetermined relation to the board- 



ers of the surface structure sections on the structure 
foil web 12 as well as pattem sections of the decor 
web 1 1 . The surface structure and decor can hereby 
be accurately matched before the pressing Is initi- 
ated. The different webs are continuously laminated 
together in a continuous laminate press 20 at a 
pressure of 35 Bar and a temperature of 1 80'*C. The 
structure foil web 12 is after the pressing separated 
from the completed laminate 21 . 

[0021] The structure foil web 12 can altematively be 
cut into sheets. These structure foil sheets will then one 
by one be accurately positioned on top of the decor pa- 
per web 11 by means of the code lines and feed into the 
continuous laminate press 20. It is also possible to cut 
the decor paper web 11 into sheets instead of the struc- 
ture foil web 12, The decor paper sheets will then one 
by one be positioned under the structure foil web 12 by 
means of the code lines and feed into the continuous 
laminate press 20. The positioning of the structure foil 
sheets or the decor paper sheets can be made either 
automatically or manually. It is also possible to make a 
bundle of the uppermost sheets as described together 
with figure 1 . These bundles can for example consist of 
from bottom to top; a decor paper sheet 1 , an overlay 
sheet 5 and a structure foil sheet 2. The accurate posi- 
tioning between decor and structure will be made when 
the bundles are made. The bundles will then one by one 
be placed on top of the base paper web 14' and feed 
into the continuous laminate press 20. This altemative 
method can be used when the normal method of match- 
ing adjustments becomes insufficient, due to for exam- 
ple large differences in thermal expansion, moisture ex- 
pansion or very high demands for an exact match be- 
tween the structure foil web 1 2 and the decor paper web 
11. 

[0022] The invention is not limited by the shown em- 
bodiments since they can be varied in different ways 
within the scoop of the invention. The structure foil web 
12 according to the emk>odiment described together with 
figure 2 can for example be replaced by one of the press 
belts 22 of the laminate press 20, by providing this with 
different structure sections. The press belt can further 
be provided with a number of dowels at its edges, which 
dowels corresponds to holes placed at the edge of the 
decor web 11. If a surface structure foil web 12 is used, 
this is suitably also provided with corresponding holes 
at its edges. The webs can hereby be oriented and fed 
like computer paper with so called tractor feeding in a 
printer Likewise also the surface structure foil sheet can 
in the emtK>diment described figure 1 be replaced by a 
press plate which has been provided with corresponding 
different surface structure sections. 



Claims 

1. A structured matrix in the form of a structure foil or 
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a press plate for the manufacture of a decorative 
thermosetting laminate (21 ). which laminate (21 ) in- 
cludes a decor paper In the form of a web or a sheet 
(11 and 1 respectively), provided with a decor pat- 
tern having pattern sections with different direc- s 
tions. characterised in that the matrix (12 and 2 
respectively), is provided with a number of surface- 
stnjcture sections being structurally independent 
from each other and coinciding at least mainly but 
preferably completely with corresponding decor io 
sections of the decor paper (1,11) of the decorative 
thermosetting laminate (21 ). which d6cor paper (1 , 
11) has positioning means (3) such as colour dots, 
holes, code lines, indentations or the like, that said 
positioning means (3) are placed in a predeter- is 
mined relation to the direction variations of the d6- 
cor pattem and that these positioning means (3) in 
the d^cor paper (1, 11) are used for properly posi- 
tioning the matrix toward the d^cor paper (1, 11) 
thereby achieving above desired match between 20 
the d6cor pattem and the surface structure. 

2. A structured matrix according to claim 1, charac- 
terised in that the matrix (12. 2) is provided with 
positioning means (3) such as colour dots, holes, 2S 
code lines, indentations or the like, and that said po- 
sitioning means (3) are placed in a predetermined 
relation to the borders of the surface structure sec- 
tions. 

30 

3. A structured matrix according to claims 1 or 2. char- 
acterised in that the decor pattem consists of a 
number of sections of parallel rows of bars, where 
the bars in adjoining rows are preferably mutually 
offset in the longitudinal direction, wherein one sec- 35 
tion of bars arranged parallel to the longitudinal di- 
rection of the laminate is followed by a section of 
bars arranged perpendicular to the previous section 

of bars. 

40 

4. A structured matrix according to any of the claims 
1 to 3. characterised in that a tolerance area is 
used on the matrix in the demarcation between two 
adjacent, of each other independent, surfaced 
structure sections, which tolerance area consists of 
a 1 to 20 mm wide, preferably 3 to 1 0 mm wide, field 
without any structure. 

5. A structured matrix according to any of the claims 

1 to 3, characterised in that a tolerance area is so 
used on the matrix in the demarcation between two 
adjacent, of each other independent, surface struc- 
ture sections, which tolerance area consists of a 1 
to 20 mm wide, preferably 3 to 10 mm wide, field 
where the first surface structure is gradually trans- ss 
formed into the second surface structure. 



PatentansprDche 

1. Strukturierte Matrix in der Form einer Strukturfolie 
Oder einer Pressplatte fOr die Herstellung eines de- 
korativen, duroplastischen Laminats (21), welches 
Laminat (21) ein Dekorpapier in der Form einer 
Bahn Oder eines Blatts (11 bzw. 1 ) aufweist. das mit 
einem Dekormuster ausgestattet ist. welches Mu- 
sterabschnitte mit unterschiedllchen Richtungen 
besitzt. dadurch gekennzeichnet, dass die Matrix 
(12 bzw. 2) mit einer Anzahl von Oberfldchenstruk- 
turabschnitten ausgestattet ist. die strukturell unak>- 
hdngig voneinander sind und zumindest haupt- 
s^ichltch, jedoch bevorzugt vollstdndig, mit entspre- 
chenden Dekorabschnltten des Dekorpaplers (1. 
11 ) des dekoratlven duroplastischen Laminats (21) 
zusammentreffen. welches Dekorpapier (1, 11) Po- 
sitioniermittel (3) wie Farbpunkte, Lficher. Codelini- 
en, Vertiefungen Oder dergleichen besitzt, dass die 
Positioniermittel (3) in einer vort>estimmten Bezie- 
hung zu den Richtungsverdnderungen des Dekor- 
musters platziert sind, und dass diese Positionier- 
mittel (3) In dem Dekorpapier (1,11) zum sauberen 
Posltionieren der Matrix zu dem Dekorpapier (1,11) 
verwendet werden, wodurch die gewQnschte Ab- 
stimmung zwischen dem Dekormuster und der 
Oberfldchenstruktur erzielt wird. 

2. Strukturierte Matrix nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass die Matrix (12, 2) mit Positlo- 
nlermitteln (3) wIe Farbpunkten. Ldchem. Codellni- 
en, Vertiefungen Oder dergleichen ausgestattet ist, 
und dass die Positioniermittel (3) in einer vorbe- 
stimmten Bezlehung zu den Grenzen der Oberfld- 
chenstrukturabschnitte platziert sind. 

3. Strukturierie Matrix nach Anspruch 1 Oder 2, da- 
durch gekennzeichnet, dass das Dekormuster 
aus einer Anzahl von Abschnitten paralleler Reihen 
von Stdben besteht. wobei die Stdbe in benach bar- 
ten Reihen bevorzugt zuelnander In der Ldngsrich- 
tung versetzt sind. wobei ein Abschnitt von parallel 
zur Ldngsrichtung des Laminats angeordneten StS- 
ben durch einen Abschnitt von senkrecht zu dem 
vorherigen Abschnitt von Stdben angeordneten 
Stdben gefolgt ist. 

4. Strukturierte Matrix nach einem der vorhergehen- 
den AnsprOche 1 bis 3. dadurch gekennzeichnetp 
dass ein Toleranzbereich an der Matrix in der Be- 
grenzung zwischen zwei benachbarten, voneinan- 
der unabhSngigen. auf der Oberflflche strukturier- 
ten Abschnitten verwendet wird, welcher Toleranz- 
bereich aus einem 1 bis 20 mm breiten, bevorzugt 
3 bis 10 mm breiten, Feld ohne jegllche Struktur be- 
steht. 

5. Strukturierte Matrix nach einem der vorhergehen- 
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den AnsprOche 1 bis 3. dadurch gekennzelchnet, 
dass ein Toleranzberetch an der Matrix in der Be- 
grenzung zwischen zwei benachbarten. voneinan- 
der unabhdngigen. an der Oberfldche strukturierten 
Abschnitten verwendet wird, welcher Toteranzbe- 5 
raich aus einem 1 bis 20 mm breiten, bevorzugt 3 
bis 10 mm breiten, Feld. besteht. wobei die erste 
Oberfidchenstruktur graduell in die zweite Oberfid- 
chenstruktur umgewandelt ist. 



Revendications 

1. Matrice structurSe se pr6sentant sous la forme 
d'une feuille m^tallique structurSe ou d*un plateau is 
de presse. destin6e d la fabrication d'un stratifi6 d6- 
coratif thermodurcissable (21 ) comportant une ban- 
ds ou feuille (11 et 1, respectivement) de papier A 
d6cor qui porta un motif d6coratif pr^sentant des 
sections de motif orientdes dans diff6rentes direc- 20 
tions, caract6ris6e en ce que cette matrice (12 et 
2. respectivement) est dot^e d'un certain nombre 
de sections de structure de surface qui sont, en ce 
qui concerne la structure, ind6pendantes les unes 
des autres, et qui coincident au moins en grande 2S 
partie. ma is de pr^f^rence parfaitement, avec les 
sections de motif correspondantes du papier d d6- 
cor (1, 11) du stratifi^ d^coratif thermodurcissable 
(21). lequel papier d d6cor (1. 11) pr^sente des 
moyens de positionnement (3), tels que points de 30 
couleur. traits de rep^re, trous. indentations ou si- 
milaires, ces moyens de positionnement (3) 6tant 
places de fa9on pr6d6termln6e en correspondence 
avec les changements de direction d'orientation du 
motif du d^cor. et ces moyens de positionnement 35 
(3) du papier d d6cor (1,11) servant d disposer con- 
venablement la matrice en regard du papier d ddcor 
(1 , 1 1 ) et permettant ainsi d'obtenir la oorespondan- 
ce voulue entre le motif d6coratifet la surface struc- 
tur6e. 40 

2. Matrice stnjctur6e conforme d la revendication 1, 
caract6ris6e en ce que cette matrice (12, 2) pr6- 
sente des moyens de positionnement (3), tels que 
points de couleur. traits de repdre. trous, indenta- 4S 
tions ou similaires. et en ce que ces moyens de po- 
sitionnement (3) sont places de fapon pr6d6termi- 
n6e en correspondence avec les frontidres des sec- 
tions de structure de surface. 

so 

3. Matrice structur^e conforme d la revendication 1 ou 
2. caractdris^e en ce que le motif du ddcor est 
constitu6 d*un certain nombre de sections d ran- 
g6es paralldles de traits, les traits de rang^es adja- 
centes 6tant de pr^f^rence mutueliement d6cat6s 55 
dans la direction longitudinaie. et une section oCi les 
traits sont dispos6s dans la direction longitudinaie 

du stratifi6 dtant suivie d'une section oCi les traits 



sont disposes dans la directk>n perpendiculaire d 
celle des traits de la section prte^dente. 

4. Matrice structurto conforme d Tune des revendica- 
tions 1 d 3, caract6ris6e en ce qu'on utilise une 
zone de tolerance sur la matrice. pour la demarca- 
tion entre deux sections de structure de surface ad- 
jacentes et ind^pendantes Tune de Tautre. laquelle 
zone de tolerance consiste en un domaine, large de 
1 d 20 mm et de preference de 3 10 mm. qui ne 
porte aucune structure de surface. 

5. Matrice structurde conforme d Tune des revendica- 
tions 1^3, caracterlsee en ce qu'on utilise une 
zone de tolerance sur la matrice. pour la demarca- 
tion entre deux sections de structure de surface ad- 
jacentes et independantes I'une de l*autre, laquelle 
zone de tolerance consiste en un domaine, large de 
1 d 20 mm et de preference de 3 d 10 mm, oCi Ton 
passe progressivement de la premiere structure de 
surface e la deuxieme structure de surface. 
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